SUN-SPOT THEORIES.                         173

since whirls in water and cyclones in the terrestrial
atmosphere behave in precisely the same sort of way.
It fairly meets, too, the spectroscopic indications. The
cavity filled with descending vapors would naturally
give just such a kind of spectrum as that which is ordi-
narily observed. Moreover, the gases carried down in
the vortex below the photosphere, especially the hydro-
gen, would boil up again all around the whirlpool, and
thus we could account for the ring of faculse and prom-
inences which, as a general rule, environs every spot of
considerable magnitude. Some of the more obvious
objections can also be easily disposed of. Thus, it
has been said that, if the sun-spots are such vortices,
they ought to be circular in outline. Faye replies that
we see, not the vortex itself, but a great cloud of cooler
gases, sucked down from above and gathered into the
storm from all sides, and the form of this cloud would
depend upon a multitude of circumstances.

But there are other objections which are not so easily
met. It the theory be true, all spots are whirls and
ought to show a vortical motion, and, what is more, all
spots north of the equator ought to whirl in the same
direction, and against the hands of a watch (as seen
from the earth), while those in the sun's southern hemi-
sphere should revolve in the contrary direction, pre-
cisely as cyclones do in the atmosphere of the earth.

Now, this is not the case at all. As we have seen,
only a very small percentage of the spots show any
trace of vorticose motion; and, so far from observing
any uniformity in the direction of rotation on each side
of the equator, we frequently find different members of
the same group of spots, or even different portions of
the self-same spot, revolving oppositely.

In fact, when we come to look into the matter nu-